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Purpose: The purpose of this study was to examine mediating effects of pleasurable activities on the relationship 
between depression and suicidal ideation among the elderly moderated by living arrangement such as those living 
alone (LA) versus those living with others (LWO). Methods: This study is a cross-sectional and correlational design 
using secondary data analysis of the 2017 Korean National Survey on the Elderly (2,416 for the LA group, and 6,106 
for the LWO group). Logistic regression analysis was conducted comparing effects of pleasurable activities on 
suicidal ideation between the two groups. Results: For suicidal ideation, there were significant differences in suicidal 
ideation by sex, religion, and senior center visits in the LA group, while the LWO group had no significant differences 
identified. Both groups showed significantly different associations of suicidal ideation by socioeconomic status, 
gathering, meaningful interaction, and depression. Senior center visits were statistically significant in the LA group, 
while there was not significant in the LWO group. Conclusion: Visiting senior centers can reduce suicidal ideation 
of the LA group. To prevent suicidal ideation of the elderly living alone, mental health specialists should provide 
community-cooperative environments to address these issues, especially LA elderly.
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INTRODUCTION
1. Background
The high suicide rate of older people is quite a serious 
issue in Korea. Since 2011, the suicide rate of older people 
aged 65 and over in Korea has been reported to be three or 
four times higher than the average of Organization for 
Economic Cooperation and Development countries [1]. 
Based on recent data, the rate of suicidal ideation, reported 
by older people in Korea, is 6.7%. In addition, according to 
2017 national statistics, the suicide attempt rate among the 
older adult population is estimated to be 13.2% [2]. Accord-
ing to previous studies, factors associated with suicidal 
ideation of older people in Korea can be classified as dem-
ographic, physical, psychological, and social: demographic 
factors include gender, age, and marital status; physical 
factors, socioeconomic status and living arrangement as 
well [3-7]. Among the psychological factors, stress and 
mood disorders were significant risk factors for suicidal 
ideation [4,7,8]. In terms of social factors, the risk factors 
for suicide were significantly higher among older people 
who did not participate regularly in social activities, across 
several spheres: religion, leisure, and charity [4,8].
Among the various risk factors, suicidal ideation and 
actual attempts share a common risk factor, which is de-
pression; research findings have consistently been reported 
to reveal depression as the most powerful risk factor for 
suicide in later life [4,7,8]. In addition, according to the 
2015 Korea Welfare Panel survey, an older person suffer-
ing from depression reports suicidal ideation seven times 
more frequently than an older person who does not suffer 
from that depressive mood [4]. Accordingly, to effectively 
address suicidal ideation among older people who experi-
ence depression, it is important to identify preventative 
factors associated with both depression and suicide of old-
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er people.
Among the various preventative factors, this study fo-
cuses on pleasurable activities such as engagement in a lei-
sure pastimes, social group participation, and interaction 
with family members and acquaintances. There have been 
a few studies to investigate pleasurable activities’ effects 
on and role in mental health [9,10]. There are various types 
of pleasurable activities that can work to protect older peo-
ple from the danger associated with suicidal ideation, in-
cluding learning activities, political activities, religious 
activities, volunteering, hobbies and leisure pastimes, so-
cial group participation and interaction with meaningful 
persons; the most important to highlight, however, are 
proper leisure pastimes [11]. These can lead to an active 
and healthy life physically, socially, and cognitively while 
contributing to the improvement of mental health by offer-
ing relief from negative emotion and excessive distress 
[11]. Moreover, a stronger connection with meaningful 
person decreased the likelihood of reporting suicidal idea-
tion among older people [12,13], and participation in social 
activities, such as gatherings or religious activities have a 
buffering effect on the relationship between depression 
and suicidal ideations as experienced by older people 
[8,14]. 
Interestingly, pleasurable activities may vary, depend-
ing on the living arrangements of older people; who can be 
grouped into the two categories: those who live alone and 
those who live with others. Older people who live alone 
tend to have a relative lack experience with pleasurable ac-
tivities, such as leisure pastimes or social participation, 
relative to older people who live with others [15]. Given 
the strong relationship between living alone depression, 
as well as the fact that depression has been shown to be re-
lated to suicidal ideations especially in older people who 
live alone [16-18], it is imperative to determine which so-
cial factors can reduce depression and suicidal ideation 
among older people who live alone.
However, the effects of pleasurable activities on the sui-
cidal ideations of older people who live alone were incon-
sistent [19]. For example, the informal social relationships 
with relatives, friends and neighbors of older people who 
live alone had significant associations with the incidence 
of suicidal ideation, but formal social relationships, such 
as social group membership, did not have a significant as-
sociation with suicidal ideation, according to a prior study 
[19]. It is therefore necessary to identify the effects of vari-
ous pleasurable activities on the suicidal ideations of older 
people, according to their living arrangements. 
As described previously, suicide is a problem that is af-
fected by various factors, including physical, psychologi-
cal, social and environmental factors among older people. 
As such, a conceptual framework is required to explain 
this complicated phenomenon. This secondary data analy-
sis was based on the transactional stress and coping model 
developed by Lazarus and Folkman [20]. This model em-
phasizes that the interaction of perceived stress and avail-
able coping resources determines the quality of the stress 
adaptation outcome. Selecting relevant variables and 
proposing the associations were based on the model, that 
was; depression was conceived of as an influencing fac-
tor; suicidal ideation as an outcome of the stress; pleas-
urable activities as a mediator of the association between 
depression and suicidal ideations; living arrangement as a 
moderator; and demographic factors as covariates, depend-
ing on review of previous studies (Figure 1) [4,5,7,16-18,21].
As this study deals with sensitive and socially isolated 
individuals suffering from depression and suicidal idea-
tions, who also live alone, a methodology that relies on 
secondary data analysis may be useful to spare those sen-
sitive population from discomfort. Further, the data set 
consists of a representative survey of older people across 
the country, using stratified extraction, so the results of 
this study can be generalized across the entirety of Korea’s 
older people. Therefore, this study intends to use a secon-
dary data analysis, using the Korean National Survey on 
the 2017 Elderly (KNSE) to identify the mediating effect of 
pleasurable activities on the relationship between depres-
sion and suicidal ideations among older people who live 
alone and older people who live with others. 
2. Objectives
The aim of this study was to compare, at a national lev-
el, depression, suicidal ideation, and pleasurable activities 
among older people considering living arrangement, such 
as living along versus living with others, and then to ex-
amine the mediating effect of pleasurable activities be-
tween depression and suicidal ideation among older peo-
ple, as moderated by different living arrangements. Speci-
fic research questions are as follows:
 Are there different levels of depression, suicidal idea-
tion and pleasurable activities characterizing older 
people who live alone, compared with those who live 
with others? 
 Does depression show different associations with sui-
cidal ideation among older people, depending on 
which of the two living arrangements applies?
 How do pleasurable activities have a distinctive me-
diating effect on the relationship between depression 
level and suicidal ideations among older people with 
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Figure 1. Conceptual framework of this study.
different living arrangements? 
 How does living alone have a moderating effect on 
the relationship between depression level and suici-
dal ideations among older people?
METHODS
1. Study Design 
This study is cross-sectional and correlational in design 
using a secondary data analysis.
2. Description of the Primary Data
The primary data were extracted from the 2017 KNSE 
[15], which was sponsored by the Ministry of Health and 
Welfare and Korea Institute for Health and Social Affairs. 
The target population of the 2017 KNSE survey were in-
dividuals, aged 65 years or older, living in non-facility res-
idences in 17 cities and provinces across the country. The 
primary sampling unit was the 90% data from the 2010 
census and enumeration district (ED) of new apartments, 
as of the end of 2015, the secondary sampling unit was 
the household in the ED. The final survey unit consisted 
of all individuals over the age of 65 years, living in the 
household. Data were collected between June and Au-
gust, 2017. The investigators visited all households in the 
ED and conducted face-to-face interviews with the older 
people living in each household. The survey focuses on 
categories of general characteristics, family and social re-
lationships, health, economy, social welfare, and lifestyles 
of older people [15]. 
3. Sample
The whole sample of raw data consisted of 10,299 peo-
ple, including 226 proxies, recruited from 934 enumera-
tion districts. In this study, 8,522 older people, aged 65 
years or older, who completed the survey by themselves, 
were selected. They were divided into two groups, de-
pending on their living arrangements, whether they were 
living with others (n=6,106) or alone (n=2,416). The ex-
clusion criteria were: (1) proxy responses and (2) those 
who did not complete the survey. 
4. Variables 
1) Suicidal ideation
Suicidal ideation is a preceding concept that refers to 
planning, thinking about or considering suicide [7,8] and 
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was selected as a dependent variable in this study. The 
question, “Have you ever thought of suicide since you 
were 60 years old?” was used to identify the presence of 
suicidal ideation. The Korea health panel survey and the 
Korea welfare panel survey also investigated the suicidal 
ideation with a single question similarly [4,6]. In this 
study, answering this question, ‘yes’ defined participants 
as having suicidal ideation (coded as number 1), and the 
answer ‘no’ as not having suicidal ideation (coded as num-
ber 0). 
2) Depression
Depression is a mood disorder, accompanied by sad-
ness, negative self-esteem, loss of interest in life, loss of 
sleep and appetite [8] and was selected as an independent 
variable in this study. In the original survey, a short form 
of the Geriatric Depression Scale, translated into Korean 
(SGDS-K), was used to assess depression. The SGDS-K 
involved a 15-item scale extracted from the GDS, and 
used as an efficient and effective screening measure of 
depression. In a study of elderly patients in Korean, the 
SGDS-K was determined to have good internal consis-
tency reliability (Cronbach’s ⍺=.86), content and discrim-
inant validity, and was also found to be correlated highly 
overall with GDS-K (r=.95). In addition, SGDS-K was 
found to be a good diagnostic instrument for depression 
[22]. The optimal cut point of SGDS-K presented in the 
preceding research [22] is 8 out of a total possible score of 
15, accordingly, this study defined the level of depression 
in two groups (those who scored between score 0 and 
score 7 were in the low level of depression group and those 
who scored between score 8 and score 15 were in the high 
level of depression group), and the total score of the scale 
was also verified in the form of continuous variables.
3) Living arrangement 
Living arrangement was selected as a moderator in this 
study. In the original survey, the investigators visited 
households and classified types of older people’s house-
holds as one-person households, elderly couple house-
holds (even if one member of the couple was not aged 65 
or older), households living with child, grandchild, or rel-
ative, and other types. In this study, we defined the living 
arrangement of each participant as belonging to one of 
two groups: living alone (coded as number 0) and living 
with others (coded as number 1). 
4) Pleasurable activities
Pleasurable activities were selected as mediators in this 
study, based on previous studies’ operationalization [8, 
11-14]. A lack of pleasurable activities was coded as num-
ber 1, while participation in any pleasurable activities, 
such as a leisure pastimes, attending social gathering, vis-
iting a senior center, religious activity, or volunteering for 
the past year, was coded as number 0. Meaningful inter-
action, as one of the possible pleasurable activities, was 
recognized by the number of significant persons, such as 
siblings, relatives, friends and neighbors. Here, ‘no one’ 
was coded as number 1, and ‘at least one’ was coded as 
number 0.
5) General characteristics
Sex, education level, and socioeconomic status were se-
lected as covariates in this study depending on review of 
previous studies [4,5,7,16-18,21]. Sex was dichotomized as 
male (coded as number 1) and female (coded as number 0), 
education level classified into no school attended (coded 
as number 1), and at least primary school attended (coded 
as number 0). Socioeconomic status was differentiated in-
to 3 categories: high (coded as number 2 and designated as 
a reference for logistic regression), middle (coded as num-
ber 1) and low (coded as number 0).
5. Procedure
The systematic missing data for the independent and 
dependent variables were less than 5%, to ensure quality 
of data and generalizability of the research results. There 
were no missing data for most variables. The responses 
that were automatically omitted, on the basis of prior and 
connected prior questions were recoded, considering the 
logical consistency. For example, the response to the ques-
tion “How many people are you close to?” was omitted if 
the response for the connected prior question “Is there 
anyone close to you?” was “no”. In those cases, the re-
sponses were recoded as number 1.
Prior to analysis, univariate normality and diagnostic 
testing for multicollinearity were checked. For prelimi-
nary analyses, multivariate logistic regression models 
were used to evaluate the association of suicidal ideation 
with depression, pleasurable activities variables, socio- 
demographic characteristics among older people who 
lived alone and those who lived with others. Based on the 
results of the initial preliminary models, including the 
Durban-Watson statistic, the independent variables that 
represented a threat to multicollinearity were removed; 
these included age, marital status, subjective heath status, 
time to watch TV and radio, whether to participate in any 
learning activities, political groups and hobby clubs, and 
frequency of contact with friends and relatives. Finally, 11 
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independent variables were finally selected, including 
sex, education level, socioeconomic status, depression, lei-
sure pastimes, social gathering, senior center visiting, reli-
gious activity, volunteering, meaningful interaction with 
significant person, based on correlation coefficients from 
results of multicollinearity diagnostic tests, including tol-
erance values, variance inflation factor values lower than 
2, and condition indices estimated as 13.25.
6. Data Analysis
Since the 2017 KNSE used the stratified two-stage clus-
ter sampling method, a complex sample analysis plan file 
reflected the cluster variable (the estimation of house-
hold), the weight values (the estimation of household 
members) were considered for complex sample analysis. 
All statistical analyses were conducted using IBM SPSS 
Version 25.0 with the significance level set at 0.05, two- 
tailed.
To examine 1st and 2nd research questions, complex 
sampling descriptive analyses (independent t tests and 
chi- squared statistics) were conducted to compare the 
levels of depression, suicidal ideation and pleasurable ac-
tivities across the two groups, according to distinctive liv-
ing arrangements. The correlation between the variables 
(general characteristics, pleasurable activities) and the 
suicidal ideation, according to the living arrangement, 
was identified by complex sampling cross tabulation anal-
ysis (chi- squared statistics). To examine 3rd and 4th re-
search questions, a binary logistic regression analyses 
with complex sample was conducted to examine relation-
ships between depression, pleasurable activities and suici-
dal ideation among older people who lived alone and 
those who lived with others, controlling for demographic 
characteristics. Additionally, logistic regression analysis 
were conducted to compare different effects of pleasur-
able activities on suicidal ideation among older people, 
comparing those who lived alone with those who lived 
with others.
7. Ethical Consideration 
There was no personal information that required pro-
tection of anonymity and confidentiality for the partic-
ipants; thus, all data were de-identified. The data of the 
2017 KNSE were obtained, with permission to use the data 
from the Korea Institute for Health and Social Affairs [15]. 
The survey of primary data corresponds to the National 
Statistical Office's approval number No. 11771, and this 
study was exempt from full review of the institutional re-
view board (IRB no. Y-2019-0087). Gender-based match-
ing was not used for select the samples, but the differences 
of study variables were identified. 
RESULTS
1. General Characteristics, Pleasurable Activities, 
Suicidal Ideation and Depression of the Sample
Table 1 presents general characteristics including so-
cio-demographics, pleasurable activities and suicidal ide-
ation of the sample. Based on the weighted sample, 51.8% 
were females and 21.7% had no education. Approximately 
30% of the respondents reported their socioeconomic sta-
tus (SES) as high, 35.5% as middle and 35.1% as low. In the 
pleasurable activities categories, the percentage of older 
people who participated in leisure pastimes or social gath-
ering was 85.8% and 47.3%, respectively. The percentage 
of older people who participated in religious activity, se-
nior center, or volunteering was 60.3%, 30.2% and 4.0% re-
spectively, while 64.6% of the respondents participated in 
meaningful interaction with significant persons. 
Table 2 presents a comparison of the depression of older 
people based on different living arrangements. Based on 
the weighted sample, about 20% of older people reported 
high levels of depression and the mean score of depression 
was about 4 across the overall respondents. 
2. Group Comparison of Characteristics by Living 
Arrangements
Most of the characteristics of respondents who lived 
alone were different from the characteristics of those who 
lived with others. Relative to those who lived with others, 
the majority of those who lived alone were female (80.6%), 
had a greater proportion without education (40.1%), and 
self-reported lower SES (44.5%) (all p<.001). Those who 
lived alone participated more in religious (65.6%) and se-
nior center (38.8%) activities, but participated in less of so-
cial gathering (31.8%), volunteering (3.2%), meaningful in-
teractions with significant persons (68.5%) than those who 
lived with others. People who lived alone were more like-
ly to report suicidal ideation (10.6%) than those living with 
others (5.1%) (Table 1) and more likely to feel depressed 
(30.2%) than those living with others (16.5%) (all p<.001) 
(Table 2). The mean score of depression was higher in the 
living alone group (5.16) than in the living with others 
group (3.52), and this distinction was also statistically dif-
ferent (p<.001) (Table 2).
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Table 1. Comparison of General Characteristics and Study Variables by Different Living Arrangement
Variables Categories
Overall Living alone Living with others
p
 Weighted % Weighted % Weighted %
General 
characteristics
Sex Male
Female
48.2
51.8
19.4
80.6
59.6
40.4
＜.001
Education No school attended
At least primary school 
attended
21.7
78.3
40.1
59.9
14.4
85.6
＜.001
Socioeconomic 
status
High
Middle
Low
29.4
35.5
35.1
22.3
33.2
44.5
32.3
36.3
31.4
＜.001
Pleasurable 
activities†
Leisure pastimes 85.8 86.3 85.6 .429
Social gathering 47.3 31.8 53.4 ＜.001
Religious activity 60.3 65.6 58.2 ＜.001
Senior center visiting 30.2 38.8 26.8 ＜.001
Volunteering  4.0  3.2  4.3 .019
Meaningful interaction 64.6 68.5 63.0 ＜.001
Suicidal ideation  6.6 10.6  5.1 ＜.001
†Multiple responses available. 
Table 2. Comparison of Depression by Different Living Arrangement
Variable
Overall Living alone Living with others
  p
n Weighted % or M±SD n
Weighted % or 
M±SD n
Weighted % or 
M±SD
High (≥score 8) 1,796 20.4 747 30.2 1,049 16.5 ＜.001
Low (＜score 8) 6,801 79.6 1,805 69.8 4,996 83.5 ＜.001
Sum score 8,522 3.98±4.07 2,416 5.16±4.41 6,106  3.52±3.83 ＜.001
3. Group Comparison of Suicidal Ideation and Rele-
vant Factors by Living Arrangements accord-
ing to Characteristics
Table 3 presents the percentage of suicidal ideation 
among the older people with different living arrange-
ments, by general characteristics and pleasurable activi-
ties. In this sample, 6.6% of them admitted to having suici-
dal ideation since the age of 60 years. There were differ-
ences in the suicidal ideation between older people who 
lived alone and those who lived with others, in terms of 
sex, SES, and some pleasurable activities (gathering, reli-
gious, senior center visiting, and meaningful interactions 
with others). Among those who lived alone, there were 
significant differences of suicidal ideation according to sex 
(x2=25.24, p<.001), religious activity (x2=10.64, p=.013) 
and senior center visiting (x2=17.78, p<.001), whereas 
those who lived with others did not show such differ-
ences. In both groups, participants, those who lived alone 
and those who lived with others, showed significant dif-
ferences in suicidal ideation, according to SES (both 
showed p<.001), gathering (p=.003, .012), meaningful in-
teraction with others (p=.030, <.001) and depression (both 
showed p<.001).
Table 4 presents the results of logistic regression in a 
composite sample to identify factors affecting the partic-
ipants’ suicidal ideation. The suicidal ideation of the re-
gression model (Nagelkerke R2) was .16 in the living alone 
group and .14 in the living with others group used in the 
logistic regression model. As a result, senior center visit-
ing was statistically significant in the living alone group 
(p=.010), whereas it was not in the living with others 
group. To explain suicidal ideation according to the odds 
ratio for pleasurable activities categories, suicidal ideation 
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Table 3. Suicidal Ideation of Older People with Different Living Arrangements by Characteristics (N=8,522)
Variables Categories
Living alone (n=2,416) Living with others (n=6,106)
Suicidal ideation
x2 (p)
Suicidal ideation
x2 (p)No Yes No Yes
Weighted % Weighted % Weighted % Weighted %
General 
characteristics
Sex Male
Female
83.2
90.9
16.8
9.1
25.24
(.001)
95.2
94.5
4.8
5.5
1.44
(.276)
Education No school attended
School attended
89.9
89.1
10.1
10.9
0.45
(.550)
93.8
95.1
6.2
4.9
2.79
(.138)
Socioeconomic 
status
High
Middle
Low
95.7
93.9
82.9
4.3
6.1
17.1
91.98
(＜.001)
97.6
96.7
90.1
2.4
3.3
9.9
134.48
(＜.001)
Pleasurable 
activities
Leisure 
pastimes
Yes
No
89.6
88.3
10.4
11.7
0.50
(.494)
95.1
93.9
4.9
6.1
2.48
(.163)
Gathering Yes
No
92.8
87.8
7.2
12.2
14.43
(.003)
95.7
94.1
4.3
5.9
7.91
(.012)
Religious 
activity
Yes
No
90.9
86.7
9.1
13.3
10.64
(.013)
94.8
95.1
5.2
4.9
0.23
(.645)
Senior center
visiting
Yes
No
92.6
87.4
7.4
12.6
17.78
(＜.001)
95.0
94.9
5.0
5.1
0.01
(.936)
Volunteering Yes
No
90.8
89.4
9.2
10.6
0.16
(.676)
97.4
94.8
2.6
5.2
3.51
(.070)
Meaningful 
interaction
Yes
No
88.6
91.3
11.4
8.7
4.27
(.030)
94.2
96.3
5.8
3.7
12.85
(＜.001)
Depression Score 8 as cut
point
High
Low
78.3
94.2
21.7
5.8
143.32
(＜.001)
83.6
97.2
16.4
2.8
317.46
(＜.001)
of those in the living alone group who visited senior center 
more than once was 0.67 (95% CI=0.49~0.94), which is 
lower than that in the living alone group who did not visit 
senior center. In other words, suicidal ideation in the liv-
ing alone group was low for those who visited senior cen-
ters. In the living alone group, the suicidal ideation of fe-
males was, significantly, 0.58 times lower than males’ sui-
cidal ideation (95% CI=0.39~0.87), while this distinction 
between the sexes did not obtain among those who lived 
with others. In both groups, low SES and depression were 
statistically significant (all p<.001).
DISCUSSION
Our study findings provide important information 
about the related factors of suicidal ideation identified 
among older adults who live alone and who live with oth-
ers, focusing specifically on the mediating effects of pleas-
urable activities. In this study, the older people who lived 
alone showed a high proportion of females, low educa-
tional attainment, low SES, increased levels of depression, 
and a high probability of suicidal ideation, relative com-
pared to the older people who lived with others. This find-
ings results from the trends of women having an average 
life expectancy of 85.7 years, longer than men's 79.7 years 
[23]. In addition, most older people often live alone as their 
children formulate nuclear family for education or work, 
thus they often suffer financial difficulty secondary to 
weakening family support. Particularly those living alone 
with low education or SES tend to retire quickly [24], so 
this may worsen financial difficulties, social isolation and 
depression. In addition, the low SES and increased levels 
of depression were related to the increased probability of 
suicidal ideation across both groups. These results are con-
sistent with the characteristics of the older people who 
lived alone, as specified generally by previous studies 
[4,5,7,16-18,21]. As indicated by the stress and coping 
model, depression acts as an aggravating factor on the sui-
cidal ideation among older people, and a given living ar-
rangement acts as a moderator. According to the con-
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Table 4. Factors associated with Suicidal Ideation among Older Adults with Different Living Arrangements (N=8,522)
Variables
Living alone (n=2,416) Living with others (n=6,106)
OR (95% CI) Wald F (p) OR (95% CI) Wald F (p)
General characteristics     
Sex (ref. male) 0.58 (0.39~0.87)  6.99 (.008) 1.05 (0.78~1.40)   0.09 (.768)
Education (ref. no school attended)
School attended 1.32 (0.98~1.78)  3.41 (.065) 1.12 (0.77~1.63)   0.35 (.555)
Socioeconomic status (ref. high)
Middle
Low
 
1.40 (0.81~2.42)
3.10 (1.93~4.99)
16.80 (＜.001)  
1.13 (0.72~1.77)
2.75 (1.81~4.15)
 25.06 (＜.001)
Depression (ref. low＜score 8)
High (≥score 8) 3.56 (2.50~5.05) 50.19 (＜.001) 5.54 (4.06~7.56) 117.15 (＜.001)
Pleasurable activities
Leisure (ref. no leisure pastimes)
Do more than one leisure pastimes
 
1.40 (0.96~2.04)
 
 3.02 (.083)
 
1.10 (0.77~1.58)
 
  0.28 (.595)
Gathering (ref. no attended)
Attend gathering more than once
 
0.77 (0.51~1.16)
 
 1.58 (.209)
 
1.32 (0.99~1.75)
 
  3.53 (.061)
Religious activity (ref. no religion)
Have religion
 
0.76 (0.55~1.07)
 
 2.51 (.113)
 
1.21 (0.92~1.58)
 
  1.85 (.174)
Senior center visiting (ref. no visited)
Visit senior center more than once
 
0.67 (0.49~0.94)
 
 6.73 (.010)
 
1.12 (0.81~1.54)
 
  0.45 (.503)
Volunteer (ref. no experience)
Do volunteering more than once
 
1.47 (0.66~3.28)
 
 0.89 (.346)
 
0.68 (0.31~1.51)
 
  0.89 (.345)
Meaningful interaction (ref. no interaction)
Interaction with more than one person
 
0.82 (0.60~1.12)
 
 1.61 (.205)
 
1.05 (0.81~1.36)
 
  0.11 (.740)
Cox and Snell R2 .08 .05
Nagelkerke R2 .16 .14
Reference group for suicidal ideation variable: no suicidal ideation=0; OR=odds ratio; CI=confidence interval.
ceptual framework, pleasurable activities were included 
as a mediator of the association between depression and 
suicidal ideation. As the results indicate, among those 
pleasurable activities, visiting the senior center was pro-
ven to have a significant impact.
Each pleasurable activity of the older people who lived 
alone and those who lived with others had inconsistent 
impacts on suicide ideation. Those who lived alone par-
ticipated more in religious activities and visits to the se-
nior center, while less in social gathering and volunteering 
than those who lived with others. In addition, visiting se-
nior centers had a significant effect on reducing suicidal 
ideation among those who lived alone. Dissimilar to social 
gathering, visiting senior centers can be more beneficial to 
mental health as they are productive and pleasurable ac-
tivities, including the professional services such as health 
promotion and welfare support [25]. The interaction with 
professionals in those facilities may also helpful. In terms 
of clinical implications, as visiting senior centers was re-
lated to reduced suicidal ideation among those who lived 
alone, it seems necessary implement a link between those 
who live alone to the relevant senior center and to activate 
the programs which may be helpful to those who live 
alone within the senior center to reduce the suicidal idea-
tion among those who live alone. Older people have the 
opportunity to expand their informal support system, pre-
vent themselves from experiencing a sense of isolation 
from the community, strengthen bonds among contem-
poraries and share information through visiting senior 
centers [26]. Those who live alone, however, may face lim-
itations on their ability to visit the senior center, due to 
poor accessibility, lack of information, or limited mobility. 
Recently, a commission from the Ministry of Health and 
Welfare reviewed the reorganization of senior center serv-
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ices to expand the function of counseling and strengthen 
case management by facilitating connections to local re-
sources for the older people who live alone [26]. In addi-
tion, the commission promoted ‘visiting performance of 
culture and art’ and education programs, in conjunction 
with the senior centers, for older people who live alone, to 
encourage their use of senior center services and provide 
various opportunities for participation in social activities, 
such as gardening, to prevent isolation and depression 
[26]. At the same time, the community should cultivate an 
atmosphere that encourages visits to the senior centers so 
encourage older people who live alone to become inter-
ested in visiting the senior centers and enjoying a pleasant 
experience. 
Some previous studies [8,11,14] reported that engaging 
in a leisure pastimes and gathering with other people can 
reduce suicidal ideation among older people; however, in-
terestingly, the effects of those activities on suicidal idea-
tion were not statistically significant in this study. Mean-
ingful interactions, such as connections with family or re-
lationships with friends, are regarded as having a sig-
nificant effect on reducing suicidal ideation among older 
people [12,13]. Interaction with a meaningful person means 
the existence of a person who listen to the older person 
[15], and awareness of the existence of a person who cares 
deeply can be helpful for maintaining mental health [12, 
13], but the result was not significant in this study. It is 
possible that high levels of depression and the experience 
of living alone have interaction effects that work to decrease 
the force of pleasurable activities, thereby reducing their 
impact dissimilar to those of the previous studies [8,11,14]. 
Moreover, the degree of participation in pleasurable ac-
tivities, such as information about frequency of partici-
pation, was not included in this study. Dichotomized in-
formation (yes or no) imposes limitations on verifying the 
extent to which participation was active; further studies 
should incorporate consideration of more details about 
frequency or quality of participation in each activity. 
Low SES played an important role in the suicidal idea-
tion among the older people in both groups, those who 
lived alone and those who lived with others as described 
in the previous studies [17,18]. According to a prior study 
[7], financial difficulty was significantly related to suicidal 
ideation among those with low SES, and, in particular, 
males with low SES were at higher risk of suicidal idea-
tion, than females, among older people. The rationale be-
hind understanding males as vulnerable to suicidal idea-
tion can be found in other prior studies [6,27], and has 
been proven in this study. In this study, male suicidal ide-
ation was significantly higher than female, especially for 
those in the living alone group, which reflects the need for 
intervention to enhance the mental health of older people 
with low SES who live alone, particularly among males. It 
is necessary to investigate the mental health of older peo-
ple who live alone, with low SES, to develop social welfare 
services aimed at preventing suicidal ideation. Older men 
who live alone are likelier to experience multiple diffi-
culties, as they typically lack the ability to handle daily 
problems, such as preparing meals and cleaning house, 
relative to females [7,27]. Once economic difficulties are 
added to this picture, the possibility of suicidal ideation 
may be even higher. As a result, an objective survey should 
be conducted to determine the status of older people who 
live alone and their need for welfare services. In addition, 
the scope of welfare services aimed at protecting older 
people who live alone should be expanded, and the men-
tal health management area must be strengthened in terms 
of the contents of such services. Programs can also be pro-
vided to encourage participation in social activities that 
are intended to help and support older people who live 
alone. Furthermore, it is necessary to create a foundation 
for providing professional suicide prevention services by 
actively utilizing resources such as cooperative system 
among community-oriented institutions for preventing 
the suicide of older people, excavation and database estab-
lishment of high-risk mental health in older people, educa-
tion centered on older people care, and training for suicide 
prevention specialists [4-7]. In addition, the government 
should develop a standardized measurement of depres-
sion and suicidal risk, also distribute manuals for suicide 
prevention, so that many people can pay attention to the 
promotion of mental health and suicide prevention among 
the older people alone [4,16].
There were several limitations in this study, which re-
lied on a secondary data analysis, as well as cross-sectional 
survey data. First, it was unable to include any variables 
that reflected the influence of changes in living arrange-
ments or the duration of living alone on suicidal ideation. 
Longitudinal investigation about any changes in living ar-
rangements or whether data concerning the duration of 
living alone may be helpful in attaining a more compre-
hensive understanding of suicidal ideation. In addition, 
further research should include variables capable of lever-
aging longitudinal data to differentiate the short-term and 
long-term effects of living alone. Second, a limited set of 
variables associated with suicidal ideation were included; 
this refers to those that were available in the primary data, 
considering multicollinearity. Hence, further studies may 
include more extensive information on socio-demogra-
phic factors and pleasurable activities associated with sui-
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cidal ideation. Suicidal ideation among older people can 
be affected by various physical, psychological, social, and 
environmental factors; therefore, further research is re-
quired to confirm the best combination of pleasurable ac-
tivities to reduce suicidal ideation among older people 
dwelling in the community, targeting both general and 
specific situations. Last, variables were selected by the re-
searchers in accordance with the 2017 KNSE, which could 
lead to misunderstanding that the variables do not appear 
to be exclusive concepts to each other. Hence, it is worth 
limiting the interpretation of the results of this study con-
sidering the possibility that the survey of 2017 KNSE may 
not be an exclusive concept. 
CONCLUSION
Our study findings show that pleasurable activities are 
partially associated with suicidal ideation among older 
people, relative to different living arrangements. How-
ever, different patterns were found between those who 
live alone and those who live with others. Especially, visit-
ing senior centers has a significant association on reducing 
suicidal ideation among those who live alone. Further re-
search should focus on the different patterns of suicidal 
ideation, according to type and frequency of pleasurable 
activities and the interaction effect with living arrange-
ment or depression. Policy makers and clinicians who 
seek to enhance older people’s health and welfare should 
understand socio-demographic characteristics and pat-
terns of social participation, such as the extent to which 
pleasurable activities can prevent suicidal ideation among 
older people. Thus, community should encourage older 
people who live alone to visit senior centers to ensure that 
they can experience the pleasure of social participation, 
which can help to prevent the development of suicidal 
ideation. In addition, it is necessary to create commun-
ity-cooperative environment preventing depression and 
suicide among older people. By development of education 
system and training of mental health specialists, it is ne-
cessary to identify high-risk mental health in older people 
living alone. 
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